Introduction
The establishment of the nondestructive inspection technology with plant structures has been stimulated by the recent occurrence of cracks in the nuclear power plant structures. In previous researches, we have developed uniform eddy current probes to inspect the cracks for the ECT (eddy current testing). However, parts of the complex shape exist in the plant structures. In this research, the uniform eddy current multi-probe to apply to the complex structure and inspect the cracks at high-speed data acquisition was developed. The improvement of the detection performance to the SCC (stress corrosion cracking) of real flaw was attempted by considering impedance matching of the exciting coil and the flaw detection device.
Composition of Probe and Experimental Method
Two exciting coils generating eddy currents to the crack in vertical and horizontal directions were used. 32 pick-up coils in total were used, arranging 16 pieces in two lines. The pick-up coils were arranged on a flexible printed circuit board at 2.4 mm intervals. This flexible printed board is able to adjust to a curved surface of R25 mm. This uniform eddy current multi-probe was installed in the precision stage, and the surface of test specimens was scanned.
Measurement Results
The detection performance of the developed uniform eddy current multi-probe is evaluated by using a test specimen that provides the SCC in a SUS304 plate. Figure1 shows the SCC test specimen. Figure 2 shows detection results of the SCC test specimen with the multi-probe. (a) and (b) classify used eddy current flows with respect to the cracks in the vertical and horizontal directions. The high intensity of detection signals are observed in the edge and the bifurcation of the cracks in (a). The positive and negative signals are observed along the cracks in (b). Figure 2 traces the crack shape judged from two detection signals. This judged crack shape is similar to the observation of the specimen surface. We confirmed that the SCC of real flaw is detectable with developed multi-probe. The establishment of the nondestructive inspection technology with plant structures has been stimulated by the recent occurrence of cracks in the nuclear power plant structures. In this research, a uniform eddy current multi-probe to apply to the complex structure and inspect the cracks at high-speed data acquisition was developed. Pick-up coils of the developed probe were arranged on a flexible printed circuit board. This probe was able to obtain clear signal for an EDM (electro-discharge machining) slit with 0.5 mm depth and distinguish EDM slits arranged at 2 mm intervals. It was confirmed that the SCC (stress corrosion cracking) of real flaw was able to be detected with developed uniform eddy current multi-probe by using the ferrite core for the exciting coil and considering the impedance matching of the exciting coil and the flaw detection device.
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